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(54) Title of the Invention: Corrugated sheet 

manufacturing method 



(57) Abstract 

Problem to be solved: To provide a method for 
manufacturing a corrugated sheet that ensures high 
productivity and avoids the wasteful use of glue. 
Means for solving the problem: When a one-sided 
corrugated sheet 7 is wider than a front liner paper 9, the 
corrugation of the portion of a core paper 4 beyond the 
portion to which the front Hner paper 9 will be adhered is 
crushed before glue is applied to the apexes of the 
corrugation of the core paper 4 of the one-sided corrugated 
sheet 7 such that glue of a glue applying roll 13a is not 
applied to this portion, so the wasteful use of glue is 
avoided, and in addition, the equipment is not dirtied with 
glue and glue does not adhere to and harden on a hot plate 
or other locations when a corrugated sheet 19 is formed 
with a double facer, thus ensuring high productivity. 
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Claims 
Claim 1 

A corrugated sheet manufacturing method — in the context 
of a corrugated sheet manufacturing method whereby a first 
liner paper is adhered to the top side of a core paper formed 
with a corrugated shape to form a one-sided corrugated 
sheet, glue is applied to the apexes of the corrugation of the 
core paper of the one-sided corrugated sheet, and a second 
liner paper is adhered to the bottom side of the glue-applied 
core paper to form a corrugated sheet — characterized in 
that when the width of the one-sided corrugated sheet is 
wider than the width of the second liner paper, the 
corrugation of the core paper formed with a corrugated 
shape is crushed at the portion of the one-sided corrugated 
sheet beyond, in the widthwise direction, the portion to 
which the second liner paper is to be adhered before glue is 
applied to the apexes of the corrugation of the core paper. 
Claim 2 

A corrugated sheet manufacturing method — in the context 
of a corrugated sheet manufacturing method whereby a first 
liner paper is adhered to the top side of a core paper formed 
with a corrugated shape to form a one-sided corrugated 
sheet, glue is applied to the apexes of the corrugation of the 
core paper of the one-sided corrugated sheet, a second liner 
paper is adhered to the bottom side of the glue-applied core 
paper to form a corrugated sheet, and the corrugated sheet 
is trimmed to a desired width — characterized in that the 
corrugation of the core paper formed with a corrugated 
shape is crushed at the portion of the one-sided corrugated 
sheet beyond, in the widthwise direction, the trimming 
position before glue is applied to the apexes of the 
corrugation of the core paper. 

Detailed Description of the Invention 

[0001] 

Technical Field of the Invention 

The invention relates to a method for manufacturing a 

corrugated sheet at high productivity. 

[0002] 

Prior Art 

Corrugated sheets are manufactured continuously with a 
device called a corrugating machine. Corrugating machines, 
as shown in Figure 1, which is applied to the manufacturing 
method of the invention, is basically configured by an 
upstream single facer 1 and a downstream double facer 2. 
In the single facer 1 , a core paper 4 supplied fmm a mill 
roll stand 3 is formed into a corrugated shape with a pair of 
corrugating rolls 5, and the core paper 4, formed into a 
corrugated shape, is adhered to a rear liner paper 6 supplied 
from another mill roll stand (not shown) to form a one- 
sided corrugated sheet 7. The one-sided corrugated sheet 7 
is subjected to glue application at the apexes of the 
corrugation of the core paper 4 by a glue applying roll 13a 
of a glue applying device 13 provided at the entrance to the 
double facer 2, layered with a front liner paper 9 supplied 
from a mill roll stand 8, and sent into the double facer 2. 
[0003] The double facer 2 comprises an upstream heating 
part and a downstream cooling part, a hot plate 16 is 
disposed beneath the heating part, and a pressurizing device 
17 is disposed thereabove. The pressurizing device 17 
presses the layered one-sided corrugated sheet 7 and the 
front liner paper 9 against the hot plate 16 via a belt of an 
upper conveyer 1 8, and the two are adhered completely to 
form a corrugated sheet 19. It should be noted that a 
corrugated sheet 19 with one-sided corrugated sheets 7 as 
two layers is shown in Figure 1. Beneath the cooling part is 



disposed a lower conveyer 20, and the corrugated sheet 19 
heated on making contact is sandwiched between the upper 
conveyer 1 8 and a lower conveyer 20 and sent to the 
releasing end of the double fecer while being cooled. 
[0004] The corrugated sheet 19 formed with the double 
facer 2 undergoes longitudinal cutting or scoring and is 
trimmed to the desired width as necessary by a slitter/scorer 
provided on the downstream side of the double facer 2. A 
trimmed piece cut away from the corrugated sheet 19 is 
sucked by a suction duct 22. 
[0005] 

Problems the Invention is to Solve 
On a production line of such a corrugated sheet, the widths 
of the one-sided corrugated sheet and the front liner paper 
to be adhered together by the double facer are not 
necessarily identical, and the width of the front liner paper 
is often less than the width of the one-sided corrugated 
sheet. In such cases, the glue is applied to the portion of the 
core paper of the one-sided corrugated sheet that will not be 
adhered to the front liner, and this glue sticks to the surface 
of the heat plate of the double facer or the conveyer belt. 
This glue not only dirties the equipment but can also harden 
to blemish manufactured corrugated sheets and therefore 
must be removed by stopping the equipment, 
problematically reducing productivity. In addition, glue is 
wasted. 

[0006] Corrugated sheets formed with the double facer are 
trimmed by the slitter, and the trimmed pieces are sucked 
by the suction duct and removed, but these trimmed pieces, 
like the product portion, have at least a three-layer 
construction in which the rear liner paper, the core paper, 
and the front liner paper are adhered together, and are rigid, 
so the trimmed pieces are problematically not sucked 
smoothly into the inlet of the suction duct or become 
caught in the suction duct. In such cases as well, the 
productivity of the production line decreases due to the 
handling of these problems. 

[0007] Thus, an object of the invention is to provide a 
corrugated sheet manufacturing method that ensures high 
productivity and avoids the wasteful use of glue. 
[0008] 

Means for Solving the Problems 

In order to achieve this object, the invention adopts a 
corrugated sheet manufacturing method — in the context of 
a corrugated sheet manufacturing method whereby a first 
liner paper is adhered to the top side of a core paper formed 
with a corrugated shape to form a one-sided corrugated 
sheet, glue is applied to the apexes of the corrugation of the 
core paper of the one-sided corrugated sheet, and a second 
liner paper is adhered to the bottom side of the glue-applied 
core paper to form a corrugated sheet — characterized in 
that when the width of the one-sided corrugated sheet is 
wider than the vsddth of the second liner paper, the 
corrugation of the core paper formed with a corrugated 
shape is crushed at the portion of the one-sided corrugated 
sheet beyond, in the widthwise direction, the portion to 
which the second liner paper is to be adhered before glue is 
applied to the apexes of the corrugation of the core paper. 
[0009] In greater detail, when the one-sided corrugated 
sheet is wider than the second liner paper, the core paper of 
the portion beyond the portion to be adhered to the second 
liner is crushed before glue is applied to the apexes of the 
corrugation of the one-sided corrugated sheet to prevent the 
wasteful application of glue to this portion and so that glue 
does not stick to the periphery during the process of 
corrugated sheet formation. 
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[0010] The invention also adopts a corrugated sheet 
manufacturing method — in the context of a corrugated 
sheet manufacturing method whereby a first liner paper is 
adhered to the top side of a core paper formed with a 
corrugated shape to form a one-sided corrugated sheet, glue 
is applied to the apexes of the corrugation of the core paper 
of the one-sided corrugated sheet, a second liner paper is 
adhered to the bottom side of the glue-applied core paper to 
form a corrugated sheet, and the corrugated sheet is 
trimmed to a desired width — characterized in that the 
corrugation of the core paper formed with a corrugated 
shape is crushed at the portion of the one-sided corrugated 
sheet beyond, in the widthwise direction, the trimming 
position before glue is applied to the apexes of the 
corrugation of the core paper. 
[001 1] In greater detail, the core paper of the portion 
beyond the trimming position of the corrugated sheet is 
crushed before glue is applied to the apexes of the 
corrugation of the one-sided corrugated sheet to prevent the 
wasteflil application of glue to this portion, to prevent the 
trimmed pieces from having rigidity at the contact between 
the core paper and the front liner paper, and so that the 
trimmed pieces can be smoothly removed by a suction duct 
or the like. 
[0012] 

Embodiments of the Invention 

Hereafter, embodiments of the invention will be discussed 
based on Figures 1 to 8. Figures 1 to 6 show a first 
embodiment. Figure 1 is a corrugating machine that adopts 
the corrugated sheet manufacturing method of the invention, 
and as discussed previously, is basically composed of an 
upstream single facer 1 and a downstream double facer 2. 
[00 1 3] In the single facer 1 , a core paper 4 supplied from a 
mill roll stand 3 is formed into a corrugated shape with a 
pair of corrugating rolls 5, and the core paper 4, formed 
into a corrugated shape, is adhered to a rear liner paper 6 
supplied from another mill roll stand (not shown) to form a 
one-sided corrugated sheet 7. The line forming the one- 
sided corrugated sheet 7 comprises 2 systems above and 
below, and as necessary, one of the systems can be used 
independently, or as shown in Figure 1, both can be used 
simultaneously. A front liner paper 9 as the second liner 
paper is supplied from the mill roll stand 8. 
[0014] The one-sided corrugated sheet 7 is heated when 
wound onto a heating roll 10 provided at the entrance to the 
double facer 2 and two supplementary heating rolls 1 1 , 1 2 
to accomplish heating, subjected to glue application at the 
core paper 4 by a glue applying roll 1 3a of a glue applying 
device 13, and sent to the double facer 2. The front liner 
paper 9 is wound onto a heating roll 14 and a 
supplementary heating roll 15 to accomplish heating, 
layered with the one-sided corrugated sheet 7, and sent into 
the double facer 2. 

[0015] The double facer 2 comprises an upstream heating 
part and a downstream cooling part, a hot plate 16 is 
disposed beneath the heating part, and a pressurizing device 

17 is disposed thereabove. The pressurizing device presses 
the layered one-sided corrugated sheet 7 and the front liner 
paper 9 against the hot plate 1 6 via the belt of an upper 
conveyer 1 8, and the two are adhered completely to form a 
corrugated sheet 19. Beneath the cooling part is disposed a 
lower conveyer 20, and the corrugated sheet 19 heated on 
making contact is sandwiched between the upper conveyer 

1 8 and a lower conveyer 20 and sent to the releasing end of 
the double facer while being cooled. 



[0016] The corrugated sheet 19 formed with the double 
facer 2 undergoes longitudinal cutting or scoring and is 
trimmed to the desired width as necessary by a slitter/scorer 
provided on the downstream side of the double facer 2. A 
trimmed piece cut away from the corrugated sheet 19 is 
sucked away by a suction duct 22. 
[0017] As shown in Figure 2, between the two 
supplementary heating rolls 11,12 onto which the one- 
sided corrugated sheet 7 is wound and at the entering side 
of the supplementary roll onto which the front liner paper 9 
is wound, a pair of photosensors 23, 24 that respectively 
detect the edges of the sides of the one-sided corrugated 
sheet 7 and the front liner paper 9 are disposed so as to 
move in the widthwise direction. The photosensors 23, 24 
are connected to a controller 25 and control a corrugation 
crushing device to be discussed later. 
[0018] As shown in Figures 3 and 4, the corrugation 
crushing device 26 comprises a ball screw 28 driven by a 
servo motor 27a via a sprocket/chain based drive transfer 
mechanism 27, a cylinder 29 is integrally attached by a 
plate 28c to a pair of left-right nuts 28b fitted to a screw 
axle 28a of the bal screw 28, and crushing rolls 30 are 
rotatably attached to a rod 29a of the cylinder 29 in 
opposition to the core paper 4. By causing the rod 29a of 
the cylinder 29 to protrude, the crushing rolls 30 are 
pressed against both widthwise edges of the one-sided 
corrugated sheet 7 wound onto the supplementary heating 
roll 1 2, and the corrugation of this portion of the core paper 
4 is crushed. 

[0019] The screw axle 28a of the ball screw 28 has left- 
right reversed threads with the center thereof as the 
boundary. Therefore, rotating the screw axle 28a with the 
servo motor 27a causes the pair of nuts 28b fitted at 
positions having left-right symmetry with respect to the 
center of the screw axle to approach or move away from 
each other at equal speed in the opposite direction, and the 
crushing rolls 30 are positioned, relative to the widthwise 
center, separated from the core paper 4 by the pull of the 
rod 29a of the cylinder 29. 

[0020] Figure 5 presents a flowchart of control by the 
controller 25. First, the controller 25, based on the output of 
the photosensors 23, 24, calculates width Wi of the one- 
sided corrugated sheet 7 and width W2 of the front liner 9 
and compares the magnitudes of width W, and width W2. If 
width W2 of the front liner paper 9 is greater than or equal 
to width W] of the corrugated sheet 7, control is concluded 
at this time. 



4 



Kokai 2001-310402 



[0021] If width W2 of the front liner paper 9 is less than 
width Wi of the corrugated sheet 7, the servo motor 27a is 
driven, which pulls in the rod 29a of the cylinder 29, 
positions the widthwise inside edges of the crushing rolls 
30, separated from the core paper 4, at a position 
corresponding to just outside the widthwise edges of the 
front liner paper 9, causes the rod 29a of the cylinder 29 to 
protrude to the side of the supplementary heating roll 12, 
and presses the crushing rolls 30 on both widthwise edges 
of the one-sided corrugated sheet 7. 
[0022] Therefore, when the front liner paper 9 has a width 
narrower than the width of the one-sided corrugated sheet 7, 
the core paper 7 beyond the portion to which the front liner 
paper 9 will be adhered is crushed by the crushing roll 30 
as shown in Figure 6(a). At the glue applying device 13, as 
shown in Figure 6(b), the core paper 4 undergoes glue 
application by the glue applying roll 13a at the apexes of 
the corrugation, so glue is not wastefully applied to the 
crushed portion of the core paper 4, and as shown in Figure 
6(c), glue is not released externally when the front liner 
paper 6 is adhered by the double &cer 2, the equipment is 
not dirtied, and glue does not stick to and harden on the hot 
plate 1 6 or the belt of the conveyers 1 8, 20. 
[0023] The width W, of the corrugated sheet 7 and the 
width W2 of the front liner paper 9 are values known in 
advance and can alternatively be obtained from a computer .. . 
for production control. 

[0024] Figures 7 and 8 show a second embodiment. The 
corrugating machine used in this embodiment is identical to 
that of the first embodiment, and only the control method 
of the corrugation crushing device 26 differs. In this 
embodiment, as Figure 7 shows, the controller 3 1 of the 
corrugation crushing device 26 is connected to a computer 
for production control 32. The product width of the 
corrugated sheet 19 to be trimmed by the slitter/scorer 21 is 
send from the computer for production control 32, and the 
controller 31, based on the product width, drives the servo 
motor 27a, pulls in the rod 29a of the cylinder 29, positions 
the widthwise inner edges of the crushing rolls 30, which 
are separated from the core paper 4, at the trimming 
positions of both edges, causes the rod 29a of the cylinder 
29 to protrude, and presses the crushing rolls 30 against the 
one-sided corrugated sheet 7 wound onto the 
supplementary warming roll 12. 
[0025] As Figure 8(a) shows, the crushing rolls 30 are 
pressed all over slightly beyond the trimming position 33 
shown by the dotted line in the figure, as shown in Figure 
8(b), in the glue applying device 13, the apexes of the 
corrugation of the core paper 4 undergo glue application by 
the glue applying roll 13a almost to the trimming position 
33, and as shown in Figure 6(c) [sic: 8(c)], the trimmed 
piece 1 9a of the corrugated sheet 19 following trimming by 
the slitter/scorer 21 is brought to a condition in which the 
front liner paper 9 is connected by a small portion on one 
side or a condition of complete disconnection. Therefore, 
the trimmed piece 19a, which has low rigidity, is smoothly 
suctioned and removed by the suction duct 22. 
[0026] In the foregoing embodiments, the corrugation 
crushing device was disposed just upstream of the glue 
applying device but may be disposed in any location that is 
downstream of the position where the one-sided corrugated 
sheet is formed and upstream of the glue applying device. 
Moreover, the corrugation crushing rolls were moved in 
concert based on the widthwise center of the one-sided 
corrugated sheet when the corrugation crushing rolls were 
positioned, but the corrugation crushing rolls may also be 



independently positioned based on the respective widthwise 
edges of the one-sided corrugated sheet. A method in which 
a sled-shaped crushing plate or the like is pressed against 
an appropriate roll onto which the one-sided corrugated 
sheet is wound may be adopted instead of the corrugation 
crushing roll as the means for corrugation crushing. 
[0027] 

Effects of the Invention 

As was stated, the corrugated sheet manufacturing method 
of the invention, when the one-sided corrugated sheet is 
wider than the second liner paper, crushes the corrugation 
of the portion of the core paper beyond the portion to which 
the second liner paper will be adhered before glue is 
applied to the apexes of the corrugation of the core paper of 
the one-sided corrugated sheet such that glue is not applied 
to this portion, so the wasteful use of glue is avoided, and 
in addition, the equipment is not dirtied with glue and glue 
does not adhere to and harden on the hot plate or other 
locations when the corrugated sheet is formed with the 
double facer, thus ensuring high productivity. 
[0028] In addition, the corrugated sheet manufacturing 
method of the invention crushes the corrugation of the 
portion of the core paper beyond the trimming position 
before glue is applied to the apexes of the corrugation of 
the core paper of the one-sided corrugated sheet such that 
glue is not applied to this portion, so the wasteful use of 
glue is avoided, the core paper and the front liner paper of 
the trimmed pieces are not strongly adhered and rigid, and 
the trimmed pieces can be smoothly removed with a 
suction duct or the like. 
Brief Description of tlie Drawings 
Figure 1 is a schematic front view showing a production 
line employing the currugated sheet manufacturing method 
of the invention. 

Figure 2 is a front view showing the inlet portion of the 
double facer of the production line of the first embodiment 
in Figure 1 . 

Figure 3 is an expanded front fiew of the major parts of 

Figure 4 is a sagittal view along line IV-IV of Figure 3. 
Figure 5 is a flowchart showing the control procedures of 
the controller in Figure 2. 

Figures 6 a, b, and c are external perspective views 
showing the formation process of the widthwise edge of a 
corrugated sheet in the first embodiment. 
Figure 7 is a frontal view showing the inlet portion of the 
double facer of the second embodiment in the production 
line in Figure 1 . 

Figures 8 a, b, and c are external perspective views 
showing the formation process of the widthwise edge of a 
corrugated sheet in the second embodiment. 

Reference Symbols 

1. Single facer 

2. Double facer 

3. Mill roll stand 

4. Core paper 

5. Corrugating roll 
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6. Back liner paper 

7. One-sided corrugated sheet 

8. Mill roll stand 

9. Front liner paper 

10. 11, 12. Heating roll 
13. Glue applying device 
13a. Glue applying roll 
14.15. Heating roll 

16. Heat plate 

17. Pressurizing device 

18. Conveyer 

19. Corrugated sheet 
19a. Trimmed piece 

20. Conveyer 

21. Slitter/scorer 

22. Suction duct 




23, 24. Photoelectric sensor 

25. Controller 

26. Corrugation crushing device 

27. Drive transfer mechanism 

27. Servo motor 

28. Ball screw 
28a. Screw axle 
28b. Nut 

28c. Plate 

29. Cylinder 
29a. Rod 

30. Crushing roll 

31. Controller 

32. Computer for production control 

33. Trimming position 



Calculate width Wl of one-sided corrugated sheet 
and width W2 of front liner paper 




I Position corrugation crushing roll 




Figure 4 
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Figure 8 
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z^- h^J^^U . C©HriiilEiji-;i''>- h©tirg®ffi© 
^mfmtZ. ME h 'J 5 > i^fitSi D t><i3?|6|?Ml!lO 

K-®is*-;i'->-K©gi!»T-. mm^mmvtitm^ti 
[0 0 1 r] ris.t3^. }fm^t^~)Viy-h<D^m'om 

fig J: D t>^fi3©a»ofei8t*aiS L-r-&:i i i 0 . 
c:©SS53Hc«i!&tjtia:fc#*»ft:V»J:5i:L. hUAfrs^K 
lSt^7'f:>-3ffi©t6«T?BStt*KFr>©*l6jJ:L, hUA 20 

[0 0 12] 

[56W0SIJS©J&^ «T. 0171SH8fcS-:J#. Z. 

m^m^tm: m\i. *5sw©a3J^-/^>'-^©s! 

[0 0 13] t9l2-»i'';i/7x— tf iTf*. 5;^^-;^ 
19-<:^SE^:bT©g5'f±SS6tlaO#fc.^-r, it® 

na. 

[00141 irSK-se3t?-jp->- h 7 a. ^-zf^r-yx. va 
>-^^2©APfcit^^&tlfc^ito-;^l ot2*©«i& 
^iaD-;n 1. 1 2R:##»tte.*iTm;sti. ^# 

1 3 ©«9#ftD-;> 1 3 a tc J; 0Sit4 JctSS^tt 

;StiTi5^:/;P7x— y-2(::ilDii*ti-5. ^7-1: ^ito 
^^y'jp^ X— y- 2 teg 0 i2s 

[0 0 15] 85^;/y;i'7x— y2«. ±eitfi!l©t^T- 
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ICHSOffigMl 7AiSm^tlTVi-5. iDflE^gl 7tt± 
^-JV-/- h 7 t^^-f :^i£9 ti^^Ji 1 6 fCjfJEL^ 
S. i^~»J>2^A— h©Tlijt:ttT3>'<72 03j{Kg 
y 1 8 fcT3>'t7 2 0 fcta^StlT, »^$n)5:**6 

^:/;i'7 x-ij- 2 ©»aiafcj»ssn«. 

[001 61 MI2^^:/;i'7x— 9-2T}g)iES^nfca^- 

^I'S'- M 9 ^^y;^^!— y 2 ©Tssflfic^t? 

;e:X'J5'iS^-X377 2 IT. i2>St'^UT^SJDi:g 

iSAn^&is^ns t ir'bic. 3fs©«s{c h u 5 >i';?n 
2.. IJ5i?-;i'->- h- 1 9 A^^^D^^nfc h y AM-tt®: 
5l^'^h2 2tCcfcr)K3U MsS^n^. 

[0017102 jc^Ti ic. ts^M-®ssK-;v->- 

K 7 6n$ 2 *©ffil6^I^D-;H 1.12 

1 5 ©AfijRui, >^-®a*-;i'2/- b7t^^-i-rm 
©^■n^*i©pg«Si*«iai-rs-3*®3ts-fe>iJ-2 s. 

5tem*>*2 3; 2 4ti=i>hD-7 2 5fc««gSnT 
[0 0 1 81 S3«J:t^®4CS5-rJ;'5lc:. WiBgiSIb 

^§2 6tt. X:/D<yy h . ^3,->\Z^^mW}fBMm 
«27*^UT. lJ—:d<^-:5'2 7alCJ:01ti!l$ns 

/j^-;i/*aU2 i:®*-;wtai;2 B©taU^2 

8 a (CgiPSnfc&*-«©:h-y h 2 8 b >y 
2 9&:/l/~h2 8 cCJ;^T-#:WIC*Oftlt. C© 
-> U >i5^ 2 9 © D y H 2 9 a \ ^mVo-^ 2ULS)Jt:!m4- 

y2 9©D-;^K2 9a^S5lli$-B:.5;iiltJ:.D. fi-SU 

D-;P3 o(±Sii[)^igkD-;n 2t##^ttsnfc«-® 

S3H-;i'->- h 7 ©M^SiSBSfcJfJESn. C©Si5»©S 
10 0 1 9] S8S3i?-;i'tai; 2 8©taU«l2 8 att. iE- 

(D'i'^^mthx&^miAKtzmts^finTifi^. Litufi 

■:>X, 1)— !^%-i5'2 7aTfcii;tt2 8a«@eS«-« 
CttJzD. fei:a2 8a©«f^iR:»LT£«^«:fiS 
CS^$tlfc-?i©:^y h2 8btt. SViK:»fr©« 

^ST^fi. lisi.. &ii^p-;^3 0Ai. >''j>3i'2 

9®ny H 2 9 a©§liA^ic:a;t>TSM4A»SSnfc« 

[0 0 2 01 0 5tt> M^3>ho-52 5lrJ;5SiJ^ 
©7D-9^Y-h«rS-r. ST. 3>h-D-725tt. 
&7til-k>t^2 3. 2 4©aj:^fca-:>VT. M-®g>S- 

«iw, *ifi-®g3ii-;i.3^h7®^w. K±tcj£i,it# 
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10 0 2 11 ^y^±m9.(0&f, *5jt®g^-Jl'->-^ 
K7®<SW,. J;t)t>»t^t^ttv -y— ^t-iJ'a 7 

fi[gft*Dv ->'J>^i'2 9©PtyH2 9a*«lil^^iatO 
~)V I 2 MK:?gffi l.T> m bn-;i. 3 0 SfrffiS^- 

[0 0 2 2] LfcjiibT. ^7'f:^St935^M-®S*-;^ 
5<-.h7©<gi.0t>?RVit€tt. 06 (a) 10 

Jt^Sl 06 (b) lCSf<t51v. SM4#8t 

{ 0 0 2 3 ] Wmm^-Ji^'^ h 7 «)«SW, 20 
10 0 2 4] 07feJ;tK08(4. ^2®*iS»IS^&* 

>tf=L-^'3 2lcg^^StlTVi5. *^WSffl3>f^ 
~^'3 2!j^e.tt, .XU>;'^ •X377 2 lT>y5>^' 
^rtl^^l^jS-^l'-z-M 9©SS<i*i2l«$n, 3>h 30 

0-73 ittc:©SS<i»c»t5iiT. ^i2t^-3g*-i' 

2 7 a SJEiib. ->»; >5^2 9 ©Dy H 2 9 a *5iase> 
' T:SSJ4*x&iiibfc«Si0#«bD-;i.3O©lB:;&iart 

©Dy H2 9 aSsgajUT^SLD-Jl.3 0*»l&5^^ 

D-;n 2 fc:«fr»it6nfcfi-se*-;p->- h 7 KUf 

10 0 2 5] 08 (a) {r^-TJt^fc, abD-;P3 0 
ti04'(c-'*^^T-^t- h U 5 yif^m 3 3 J; D fcfi*^ 
tc^fii©^^*tC}¥E$tl, 08 (b) IrS^-TiptC. fia 40 

# (tSM 1 3 Tii. 4 omm^mm h >j 5 > y 

6:^3 3ST«l!#ttD-;H 3 aX-Wl-JSn, 0 6 

(c) »C^f<t'5lC, X'J-;a^ rX377 2 IT'h'JS 
>if$nfci#©^5H-;i'v~M 90hUAfr 1 9 a 

Cfl!) h y AH- 1 9 a HJWtt*«/h§ < , KSI^'^ h 2 2 T 

10 0 2 6] ±^ufc&iiMjg^T»4. mrnvmrn^m 
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$!S#t*gS©±SS«"??fe^t^> v:»-fn®e:sic:S!SbT 
ffiS^v-;i'->-h©«i*jfc*a*i:bT. *i;&ifijs§fi«© 
J^h©#1S«?&aipttTv #iijatP-;i'SS!!il:: 

10 0 2 7] 

h©§Jii;&fttt. >i-®g::^-;p->-hi&t^2 7'f:?-SJck 

«i*5#*»;te^>j;5icbfc©T?> mumom^'m^ 

1 0 0 2 8 ] ;i ©fgBjoa^-^s/- h©S3l:& 
M-ffi©^-;i'->- h©S:«©SSJgHg5fcffl#ltT 

?>b91'. e*-;i'->- h© h y 5 ivi'ffiSJ; o fc^fis© 

102 J ©jli©gtSK::eJ*SH 1 ©SiS^-f >©^' 

[03] 02©||ia»iS:^jEi§i@ 

[04] 0,3®lV-IVlSfc»-pfcJic«0 

[051 02©:3>ha-7©*i»¥JS&^r7D-5" 

[061 a, b> cttv ^n^*nmi©§iigj&^ic:fett 
^a*-;i'->- h4i^g5©jg^jig&s-r^is^0 

[07] |g2©^:^Jg^(Ci5lt^01©^ig7-f >0iS^ 
7';l'7i— t>-AOg5&^R-riE®0 

[08] a. b> cjj. ^ti^nmzoy^mmmiz^^f 

SS3i^-;l/->- h*sS^gB©Jg^5iSSr*r#tS^B 

[?3F^©ift?«] 

1 -»if;i'7x— «f 

2 ^'::f;P7x-it 

3 SJI/P— ;i';;^^'>K 

4 m, 

5 KD-Jl. 
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6 My^i-m 

7 M-iSa*-*->-h 

9 my-ii-m. 

10. IK 12 ^^D-;^ 

1 3 mmmm. 

13a |fflWtD-;P 
14.15 ^itD-;l/ 
1 6 l^ts 
1 7 jnfEi^li 

1 8 2ty^7 

19 S5K-;i'->-h 

19a hUAM- 

2 0 =i>^7 

2 1 ;^y?'^^-:^377 

2 2 m^^i^h 



2 3> 2 4 3tl|-fe>U' 
2 5 3>hD-v 
2 6 gJBUSB 
.2 7 IK®fE^^«i 
2 7a -9— sRt-^' 
2 8 ^-Jl'fai; 
2 8a 
2 8b 

2 8c yi'-h 

10 2 9 s^y^y 

29a U5fH 

3 0 «UD-;U 

3 1 3>hn-7 

3 2 4Staffl3>Ka~5' 

3 3 Ky5>yfiS 
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